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In samples of benthic and bank river sediments of two urban rivers in Christchurch city (New Zealand), we identified and recov- 
ered isolates of Sclerotinia sclerotiorum hypovirulence-associated virus-1 (SsHADV-1), a fungus-infecting circular single- 
stranded DNA virus. This is the first report of SsHADV-1 outside of China and in environmental samples. 
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Most fungus-infecting viruses have RNA genomes (either sin- 
gle or double stranded). However, Sclerotinia sclerotiorum 
hypovirulence-associated virus-1 (SsHADV-1), which infects the 
plant pathogenic fungus Sclerotinia sclerotiorum, has a 2,166- 
nucleotide (nt) circular single-stranded DNA genome (with two 
open reading frames that are bidirectionally transcribed). The 
replication-associated protein (Rep) of SsHADV-1 shares signifi- 
cant sequence similarity with integrons found in fungal genomes 
and geminivirus Reps. There have been no reports or identifica- 
tions of SsHADV-1 except for the single report from China 
by Yu et al. ( 1 ) and the single SsHADV- 1 sequence deposited in 
GenBank (accession no. GQ365709). Nonetheless, subsequent 
to the discovery of SsHADV- 1, various related but diverse viruses 
have been discovered from cassava leaves (2), badger feces (3), 
mosquitoes (4), and dragonflies (5). Here, we report the recovery 
of four SsHADV- 1 viral isolates from urban river sediments from 
the South Island, New Zealand. 

Benthic and bank river sediment samples from the Heathcote 
River (6 sites) and Styx River (5 sites) in Christchurch city (New 
Zealand) were collected in 2012. Twenty milliliters of sediment 
slurry from each site was mixed with 30 ml of SM buffer (0.1 M 
NaCl, 50 mM Tris-HCl [pH 7.4]) and centrifiiged at 10,000 X g, 
and the supernatant was filtered through OAS-jJim and 0.2-/i,m 
syringe filters. Total viral DNA was extracted from these filtrates 
using the High Pure viral nucleic acid kit (Roche Diagnostics) and 
enriched using rolling-circle amplification (TempliPhi, GE 
Healthcare). Ten microliters of enriched viral DNA from each 
sample was pooled (the two river samples were pooled separately) 
and sequenced at the Beijing Genomics Institute (Hong Kong) 
using the lUumina HiSeq 2000 platform. The resulting short 
paired-end reads were assembled using ABySS 1.3.4 (6). Through 
a BLAST (7) analysis of the assembled contigs (> 1,000 nt), we iden- 
tified a contig of 2,166 nt with 99% genome-wide pairwise identity 



toSsHADV-1 (GenBank accession no. GQ365709). Based on the se- 
quence of the contig, we designed back-to-back primers (SRl-Scl-F, 
5'-GATATTATACAAGGCGGTCAGGG-3', and SRl-Scl-R, 5'-C 
ATTACATAATAATCTCCCATACCTGCC-3') to verify the ge- 
nome and to screen and recover SsHADV- 1 from all sediment 
samples. Using PGR amplification with HiFi HotStart DNA poly- 
merase (KAPA Biosystems), four genomes (2,166 nt each) were 
recovered, one isolated from the Heathcote and three from the 
Styx River samples. These samples were then cloned and se- 
quenced by primer walking. 

The four genomes (GenBank accession no. KF268025 to 
KF268028) share >99.2% genome-wide pairwise identity and 
98.1 to 98.7% pairwise identity with the SsHADV-1 isolate from 
China. The discovery of SsHADV- 1 in river sediment samples 
indicates that these viruses are shed into waterways and reveals 
that SsHADV- 1 has a larger global distribution. The possibility 
also exists that S. sclerotiorum found within the surrounding eco- 
systems of the Heathcote and Styx rivers in New Zealand is being 
mobilized by waterways, and with it, SsHADV- 1 . SsHADV- 1 con- 
fers hypovirulence to S. sclerotiorum (1), and with recent studies 
by Yu et al. (8) showing the ease of extracellular transmission, the 
SsHADV- 1 found in the two river systems in New Zealand may 
provide some biocontrol options for farmers in New Zealand to 
control the plant pathogenic fungus. 

Nucleotide sequence accession numbers. The complete ge- 
nomes of SsHADV- 1 described in this report have been deposited 
at GenBank under accession no. KF268025 to KF268028. 

ACKNOWLEDGMENTS 

This work was funded by a grant from the American New Zealand Asso- 
ciation (United States) awarded to P.Z.-R., C.G., I.S.H., and A.V. 



July/August 2013 Volume 1 Issue 4 e00559-13 



Genome Announcements 



genomea.asm.org 1 



Kraberger et al. 



REFERENCES 

1. Yu X, Li B, Fu Y, Jiang D, Ghabrial SA, Li G, Peng Y, Xie J, Cheng J, 
Huang J, Yi X. 2010. A geminivirus-related DNA mycovirus that confers 
hypovimlence to a plant pathogenic fungus. Proc. Natl. Acad. Sci. U. S. A. 
107:8387-8392. 

2. Dayaram A, Opong A, Jaschke A, Hadfield J, Baschiera M, Dobson RC, 
Offei SK, Shepherd DN, Martin DP, Varsani A. 2012. Molecular charac- 
terisation of a novel cassava associated circular ssDNA virus. Virus Res. 
166:130-135. 

3. van den Brand JM, van Leeuwen M, Schapendonk CM, Simon JH, 
Haagmans BL, Osterhaus AD, Smits SL. 2012. Metagenomic analysis of 
the viral flora of pine marten and European badger feces. J. Virol. 86: 
2360-2365. 

4. Ng TF, WiUner DL, Lim YW, Schmieder R, Chau B, Nilsson C, Anthony 



S, Ruan Y, Rohwer F, Breitbart M. 2011. Broad surveys of DNA viral 
diversity obtained through viral metagenomics of mosquitoes. PLoS One 
6:e20579. doi:10.1371/journal.pone.0020579. 

5. Rosario K, Dayaram A, Marinov M, Ware J, Kraberger S, Stainton D, 
Breitbart M, Varsani A. 2012. Diverse circular ssDNA viruses discovered 
in dragonflies (Odonata: Epiprocta). J. Gen. Virol. 93:2668-2681. 

6. Simpson JT, Wong K, Jackman SD, Schein JE, Jones SJ, Bird L 2009. 
ABySS: a parallel assembler for short read sequence data. Genome Res. 
19:1117-1123. 

7. Altschul SF, Gish W, Miller W, Myers EW, Lipman DJ. 1990. Basic local 
alignment search tool. J. Mol. Biol. 215:403-410. 

8. Yu X, Li B, Fu Y, Xie J, Cheng J, Ghabrial SA, Li G, Yi X, Jiang D. 2013. 
Extracellular transmission of a DNA mycovirus and its use as a natural 
fungicide. Proc. Natl. Acad. Sci. U. S. A. 110:1452-1457. 



2 genotmea.asm.org 



Genome Announcements 



July/August 2013 Volume 1 Issue 4 e00559-13 



